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Abstract —In Europe, attention is devoted to the methods of
obtaining nettle fibers for technical textiles. Seeral new nettle
plant clones have been created. From wild nettleh¢y differ in
the higher number of fibers. The nettle can be growrior 10 — 15
years in one place without much care.

The wild nettle grows in Latvia very well. Therefore,the task
has been to determine the possibility of cultivatig nettle in
Latvia for fiber needs. It has been determined thathe obtained
yield of fiber is less than that of flax and hempExperimental
results have shown that the bast content in nettlestraws is
approximately 20%. Average fiber strength is simila to that of
flax and hemp fiber — 33-58 cN/tex. It has been alsdetermined
that from older plants more fibers can be obtainedand they are
even stronger. The increase in the plant spacing d&ice not only
decreases the number of nettle fibers but also thremechanical
properties.

Keywords — nettle, Urtica dioica L., nettle fiber, fiber
production, fiber strength, renewable resources, fier quality

. INTRODUCTION

In Europe, people have been using wild nettle plant
obtain fiber already since the 12th century [1]p&sally they
were used in times of political or economic crisbkstly
domestic handcraft textiles were produced fromeHixers.

The first attempt to commercialise the productidmettle
fibers was in Germany at the beginning of th& ¢&ntury, but
serious research in the cultivation was startecthim 19"
century, but it was not very successful. Only fra®27 to
1950 Dr. Gustav Bredemann selected plants of Udio&a
and produced several high fiber clones that coalduitivated
[2]. The criteria for selecting the plants werattthey should
be frostresistant, have long, straight stems witiminmal
branching and high percentage of fiber in the stem.

During the World War | and World War I, nettle éis
were used instead of cotton. In the 1940s, abo0t I%0 of
nettles were cultivated in Germany and Austria firer
production [1, 3]. After World War I, nettle fiberwere
forgotten because of chemical fiber boom, which wash
cheaper, as well as its processing was easier.

The research on nettle clones was started agaheibh990s
in Germany, Austria and Finland [1]. Nowadays thisrest is
related to:

e development of new fiber materials that can
increase the supply of organically grown domestic
fibers in addition to flax and hemp;

e possibility to transform a common wild plant into
commercially profitable;

e usage of all plant parts in different industrial
branches (for example, industrial materials,
cosmetics, food industry, pharmacy, farming) as it
is for hemp (Cannabis sativa L.).

In the stems of the wild nettle plants, there dreua 4 —
5% of fibers, but in cultivated species it can redd —
18%. Research in such countries as Germany, Austria
Finland, the UK, ltaly, the Netherlands has shohat ft is
possible to obtained nettle stalk dry matter fro® @ 9.7
t/ha [1]. Fiber yield depends on the plant agethia first
year it is very low; in second year it is from 385411
kg/ha, but in the third year it already ranges fre48 to
1016 kg/ha [4].

There is an opinion that nettle can be grown for116
years. Austrian scientists C.R. Vogl and A.Hartlvdna
mentioned [1] that nettle can give good fiber y&efdr 4
years. If it grows longer the number of weeds am fibld
increases and therefore fiber productivity decreasieis
interesting that the same scientists have mentiaheat!
there is more fibers in the upper stem part andveet
percentage of woody core than in the lower part.

Likewise flax and hemp nettle fibers lie along teegth
of the stem beneath the surface of the outer hgst.I The
main chemical composition elements are cellulose 2.5
%, hemicellulose 7.2 — 12.5 % and lignin 3.5 —%.45].

The average fiber length varies from 43 to 58 muot, b
the diameter from 19 to 50 um [2, 5]. Italian stigts have
determined that at the top of the stem the fibeesfmer
and longer [5].

Mean tensile strength of nettle fibers varies frd4o 62
cN/tex, but elongation is slightly higher than 2%he
highest strength is for the fibers from the middlethe
straw [5].

There is an interesting fact that fibers are veghtl
Specific weight of nettle fibers is 0.72 g/&{s], that is
twice lower than that of cotton, hemp and flax (&5
1.54g/cm).

e the wish to decrease toxic residues in textiles
because of the negative impact on health and
requirement for the conventional unsustainable
textile fibers;

e positive experiences and an increasing demand for
textiles made of organic cotton, flax and hemp;

The nettle fiber is the research object in many
commercial projects in Europe and the main taskois
develop technology to obtain nettles more succH#gsind
cost effectively. At the same time the use of wikttle is
still also possible. In the territory of Latvidyetre are two
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types of wild nettle plants: Urtica dioica, whichogs in
forests, near the rivers and settlements, wheree the

traditional weed in the gardens.

Il. MATERIALS AND METHODS

Experimental Station of the Lithuanian Research tf@efor
Agriculture and Forestry on the August 15, 2011.eTh

RESULTS ANDDISCUSSION

e Sraw length;

e Bast content in the straws;

o Nettle fiber tensile properties.
For the experiments, nettle fibres were used frilvm The cut nettle stem length is summarized in thdélab
stems, which were obtained from the fields of Upyte

AVERAGE NETTLE STRAW LENGTH (CM)

' : ‘ \ clte In the experimental part of the work, following cheteristics
swampy and nitrates rich soil, and Urtica urensiclvtis a  \yere determined:

scientists of this centre have already been conuudhe
research on nettle clones for fiber productionsieveral years.

The nettles were planted in 2007 and 2008 at tfferent

plant spacing. Densities of planted crops were 60 xm and

60 x 100 cm. Nettle planting process was descriibethe

Sector 2007 2008 2008
60 x 60 60 x 60 60 x100

1st 144 137 158
2nd 100 108 181
3rd 106 116 124
Mean 116 120 154

articles of the scientists from Upyte Researchi&@taf4,6].

The stems for our research were cut from differgeid

places. From each type of variations, samples tedswen from
front, middle and back of the field (later — 1shd2and 3rd
sector).

Obtained nettle stems were retted on the fieldlfddays.
After that they were dried in the room temperatiareseveral
weeks. Then the fibres were separated by handirgtt the
bast part of the straw was separated. The obtaiastl and
wooden parts (sheaves) are shown in the Fig.1.

Fig. 1. Nettle bast and sheaves

After that the short fibers (fig. 2) were separatexn the
bast part of the straw.

It should be mentioned that straws were cut appmately
10 — 15 cm above the ground and therefore reavdeagth
can be little higher than the obtained one.

In all three sectors, the straw length from thekbaf the
field is less than from the front of the field clin be explained
by the fact that in the spring the back of thedfiahd some of
the middle part were under the water for a longeigal.

The longest nettle straws were obtained from theetlyears
old nettle plants (planted in 2008) at a spacih§Gx 100cm
between plants. The straw length in this caserigdo by 28%
in comparison with that planted in the same yeat ab closer
plant spacing 60 x 60 cm between plants; and by B8fger
than that planted one year earlier (2007).

It is very difficult to obtain fibers from the upppart of the
nettle straws. For these purposes, approximat@dy 8f the
straw length can be used. Therefore the upper,patiere
stems are forked, were cut off. The final stravgténwas:

e 92cm when the planting spacing was 60 x 60cm;
e 133cm when the planting spacing was 60 x 100cm.

Bast content of different straws varies from 162@%.
Average values in different sectors are shown iblg 4.

TABLE Il

BAST CONTENT (%) OF NETTLE

Sector 2007 2008 2008
60 x 60 60 x 60 60 x100
1. 22.6 20.4 19.7
2. 23.9 24.2 19.5
3. 19.7 23.8 21.7
Mean 22.1 22.8 20.3

Fig. 2. Nettle fibers

For the determination of tensile properties of fhmers,
bundles with the length of 50 mm and mass of 0.¢g5t0.25
mg were prepared. The tensile properties were mirted
using Instron Universal Tester (Model 2519-107).ribyi
testing the initial length of the samples was 10riiime fiber
bundles were stretched at speed of 1 mm/min. Fsietenvas
not applied.
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Any relationship between the bast content and enettl
planting year was not observed. However, it cambationed
that bast content is influenced by the plant dgndihe less
the plant density, the longer nettle straws aretardess the
bast content is in them. The coefficient of vaoiatof bast
content in straws in different sectors and repeats from 3.4
till 15.3%.

To evaluate the results of bast content for nettiaws, they
were compared with the bast content of flax andghetraws
[7]. Dates were taken from the Agriculture Scie@entre of
Latgale which is located in the Baltic Region, whére tested
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nettle plants were grown. All dates were taken frgear
2011. Thus, the influence of harvesting year arichatic
conditions in different regions is minimized. Miranand
maximal results are shown in Table Ill. It shourhentioned
that nettle plants have less bast content in cosgrarwith
flax and hemp.

TABLE IlI

BAST CONTENT (%) OF DIFFERENTPLANS HARVESTED INBALTIC REGION

Plant Minimal content Maximal content
Nettle 16.6 27.0

Flax 26.7 34.4
Hemp 28.8 41.7

The results of fiber bundle mechanical characiessare
summarized in Table IV. The tensile strength offedént
fibers varies in a wide range — from 11 till 120 /w&X.
Average values are little higher than that onegmigined in
the scientific works of A. Hartl and C. R.Vogl [3,8They
have determined that nettle fiber strength is f28r2 to 36.8
cN/tex. They have also determined that the stremdtthe
fibers increases with the growth time. The sameldany is
observed in this research. The strength of thediteken from
the four year old plants (2007) is by more than 3téher in
comparison with the strength of the three year plants
(2008).

The results show that strength of the fibers ituariced by
plant spacing. The greater the spacing, the wddens are. It
can be explained by the branching of the plant, itehas
plenty of space for it.

TABLE IV

NETTLE FIBER MECHANICAL CHARACTERISTICS

% Extension at break (%) Strength (cN/tex)
T @ - K I
g % g o g < o g €=
D ) =2 I¢] Q< =2 ] Q<
c 0 %) S 5 C .2 = 5 S S
=5 © (] == ] [) ==
c 24 > = .© 4 > £
3 < 85 < 88
o o > o>
27-

. 1 2.2-6.5 3.9 27 120 68 30
5 g 2 2.3-5.7 3.6 21 36-84 57| 17
& 3 3 2.1-4.6 3.0 22 32-75 50 23

27-
Mean | 2.1-65| 35 23 120 58 23
1 1.9-5.6 3.4 26 27-79 49 23
® 3 2 2.3-4.8 3.4 17 31-49 54 16

x

& 3 3 0.9-3.3 2.1 27 11-44 30 27
Mean | 0.9-5.6 | 3.0 23 11-79 | 44 22

1 1.1-4.3 2.4 33 15-44 28 27

® § 2 1.4-54 3.2 28 22-74 46 27

& § 3 1.2-4.2 25 24 15-41 24 23
Mean 11-54 | 26 28 15-74 | 33 26

Results of fiber extension have shown that averadees
are from 2.6 till 3.5%. They are little higher tham the
previously mentioned works of A. Hartl and C. R.V§g8],

where the values are in the range of 2.0 till 2.7Phis
tendency and also high values the of the coefficieh
variation can be explained by fiber uneven stragimg
during sample preparation. During sample preparationall
fiber bundles were seized in paper holders andais wery
difficult to give one and the same preload durimg process.

The deviations of strength and extension valuediféérent
fiber samples are given in Fig.3.

Strength, cN/tex
4

Extention, %

a — 2007, plant spacing 60x60cm

Strength, cN/tex

Extention, %

b — 2008, plant spacing 60x60cm

Strength, cN/tex

0 1 2 3 4 5 6 7
Extension, %

¢ — 2008, plant spacing 60x100cm

Fig. 3. Deviation of breaking characteristics

Gap of strength characteristics between fibers from

different sectors can be explained by a long penbdoil
dampness in the spring.

CONCLUSIONS

Nettle fibers can be cultivated in Latvia and ugmdtextile
production. To obtain large number of fibers spleciettle
clones from Urtica dioica L should be used. Theawisd
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llze Baltina, Lilita Lapsa, Zofija Jankauskiene, EMra Gruzdeviene. Nitru Skiedru ka tekstilizejmateriala potencilas aud£#Sanas iespjas Latvija

Natru Xiedras tekstiliju izgatavo3anai lietotas jau izse@alvenokrt tam uzmaifba piewrsta kizu un kara apaklos, kad bijis citu izejvielu izokums. Sodien
zinatnieki no jauna piedrSas @atrei ka kultiraugam. Galvendait tas saists ar plagku piepragumu tekstilGipnieaba pec biologiski sadaimiem un otrreigji
parstiadajamiem &iedru mateiliem, ka af singtisko Skiedrmatefilu sadirdzinaSanosidz ar naftas ljumu samaziaSanos.

Darbs pie atru klonéSana aizcies jau 18.gadsimtaleuma, bet tas nav bijispaSi sekmgs. 20.gadsimtaakuma Dr. Gustavam Bredemannam izdodasitrad
pirmos ratru klonus ar palieliftu &iedru sastvu. Sodien ar#la veida ziatnisko darbu nodarbojasavijas, Austrijas, Somijas uniasitu valstu ziatnieki.
Latvija ir loti maz viegjas izcelsmeskdedru. Lidz ar to & & darba narkis tika izvirats — izggtit natru ka tekstilizejmatetilu audzSanas potenglias iesgjas.
Paraugi eksperimediiem petijumiem iediti Lietuvas Lauksaimni@bas un meZsaimnitaas Ufites Eksperimeataja centé. Tur ratres izaudztas no klo@to
natru spraudgiem un eksperimentu vajatiam uz lauka izgiditas 2007. un 2008. gade\erojot atstarpes starp augiem 60x60cm un 60x100cm.
Eksperimentos noteikts, ka @jdis liksnes sasvs ratru stiebros ir ap 20%, kas &HinoSi ir mazks neld linu un kaepju stiebros. T ka afi natru razba nav
tik liela ka iepriekS migtam Ziedram, tad potendli natres nevadtu dot tik lielu ekonomisko labumtaKinu vai kayepju audzSana, betapem \era, ka ritres
vienreiz iesiditas, dotaj vieta aug 10 un pat 15 gadus,add neprasapasu kopSanu.

Teoretiski rakst apkopotas dtru &iedru ipa3bas, bet praktiski noteiktaigdru stiptba. No rezulitiem var seciat, ka vicsjie raditaji ir robeZs no 33 —
58cN/tex. Relava parrau$anas slodze lida ir ceturi gada atru iedmm, saidzinot ar tre# gada Kiedram. iedru stipfbu ietekn® af augu sidisanas
blivums. Seciats, ka pie maikas atstarpes starp augierkieiru stiptba ir augstka. To var izskaidrot ar auga sazaraSaiesigjam. Eksperimenati atdalot
Skiedras, konstats, ka &s vis\ajakas ir stumbra viets, kur veidojusies zari.

Secirits, ka, neskatoties uz mazkiediru raibu, ritrém vagtu but potencilas audzSanas iesgjas Latvig, jo tas neprasa gak lielu darbu, matefios
ieguldijumus, K an Xiedru kvalifite ir apmierinoSa.
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Winse Banteing, JInaurta Jlanca, 3opus Sukayckuene, Jasupa I'pysneseHe. BojlokHAa KpanuBbl KaK MOTEHIHAIBLHO BO3MOKHOE TEKCTHIILHOE ChIpbe B
JlaTBun

BookHa KpanuBsbl yXKe JaBHO HCIIOIB30BANIMCH THS N3TOTOBJICHUS TEKCTHIBHBIX U3CIH. [ TaBHOE BHUMaHNE K HUM OBLIO YICICHO BO BPEMsi KPU3KCOB U BOIIH,
KOTJIa HE XBATAJIO APYTMX MCXOAHBIX MaTepuaioB. CeroiHs HayqHbIC COTPYIHHKH CHOBA YCISAIOT BHUMAHHE KPAIMBE KaK KYJIbTYPHOMY pacTeHHIO. [ TaBHBIM
00pa3oM 3TO CBA3aHO C POCTOM TPUMECHEHHUS OMOJIOIMYECKH PA3NaraeMbIX ¥ BTOPUYHO MCIOJB3YEMbIX BOJOKHHCTBIX MaTEPUANOB, H TaKXKe C POCTOM IIeH Ha
CHHTETHYECKHE BOJIOKHA, YTO CBA3aHO C yMEHBIIICHUEM HE(TAHBIX PECYPCOB.

PaGora Ha/{ KIOHHPOBAHUEM PACTCHUI KpaIMBbI Ha4aaach yxke B Hauane 1810 Beka, HO He Obia ynauHoil. B Hauane 2010 Bexa mokropy I'ycraBy bpenemanuy
yAaeTcs CO3/aTh TEPBbIC KIOHBI C MOBBIIICHHBIM COCPKaHUEM BOJIOKHA. B HacTodIiee BpeMs 3TOMy BONPOCY yAEJICHO BHUMaHHE y4eHbIX ['epMaHuy, ABCTpUH,
OUHIAHANN U APYTHX CTPaH.

B JlatBuu HEMHOrO MECTHBIX MCXOJHBIX BOJIOKOH. B CBSI3M C BBIICYHOMSHYTBIM, LEIBI0 JaHHOH pabOThI OBLIO MCCIICJOBAHHE BO3MOXKHOCTH BBIPAI[HBAHUS
kpanussl B JlatBuu. OnbITHBIE 00pa3ubl ObUIMA MOMYYCHbI B YIIUTCKOM OIMBITHOM CTAHIMM LIEHTPA arpapHbIX U JecHbIX HayK JInTebl. Kpanmea BeipamieHa u3
YEepPEHKOB KIIOHMPOBAHHOM KpamnuBbI U BeIcaxkeHa Ha nosie B 2007u 2008roxy Ha paccrosaun 60x60 1 60x100cm.

OKCIepHIMEHTAIBHO OIPEENCHO, YTO CPEeIHee KOIMIECTBO cojepxkaHus dyba okono 20%.0To HiDKe, 4eM B TaKHX JIyOSHBIX PaCTCHHSAX Kak KOHOILIA H JIeH. Tak
KaK YPOXKaiHOCTb KPAIMBBI HIKC BBIICYKa3aHHBIX BOJIOKOH, Ka3aJ0Ch, YTO y BOJOKOH KpAIMBBI HET MOTCHIMAIBHBIX KOHOMHYECKHX BO3MOXHOCTEH, HO
HY)KHO y4eCTb, YTO OJHAXbI IOCAKEHHAs KparuBa pactet 101 Goliee JieT Ha OHOM U TOM e MecTe, He Tpedyst 0co00ro BHUMaHHS.

B nanHoii paboTe TeopeTnueckn 0000MIEHBI CBOHCTBA BOJIOKOH KPAIMBBI, SKCIICPHMEHTAIBHO ONpPE/IENICHbl TPOYHOCTHBIE XapaKTEPUCTHKH BOJIOKOH. CpeHsst
paspsiBHas Harpyska ot 33 — 58H/rexc. [Ipo4HOCTH BOJIOKOH, MOMYYEHHBIX OT PACTCHUI YETBEPTOrO ro/ia, BBILIE IPOYHOCTH BOJIOKOH PACTEHU TPETHEro roa.
Ha npouHOCTh Takke BIMSET INIOTHOCTh PAcCaKMBAHMS CaXkKEHICB. UeM MeHbIIe pacCTOSHHE, TEM MPOYHEE BOJIOKHA. DTO MOKHO OOBSCHUTH BO3MOXHOCTAMH
Pa3BETBICHUS BETOK. DKCIIEPHMEHTAIBHO OT/ENIAS BOJIOKHA, KOHCTATUPOBAHO, YTO CaMasi HU3Kast UX MPOYHOCTh B MECTaX BETOK.

V4uThIBas BBHIICCKA3aHHOE, CACNAH BBIBOA, YTO Y KPAMMBbI €CTh MOTCHIHAIBHBIC BO3MOKHOCTH HCIIOIB30BAHMS €€ B BUIE MECTHOTO HCXOAHOTO TEKCTHIBHOTO
CBIPBSI, TaK KaK ee IIPOU3BOACTBO He TpeOyeT 0COOBIX 3aTpaT U UMeeT yAOBICTBOPUTEIFHOE Ka4eCTBO BOJIOKHA.
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